Background Despite strengthened efforts on HIV prevention and control, new HIV infections continue to increase among men who have sex with men (MSM) in China. Preexposure prophylaxis (PrEP), a highly effective HIV prevention tool, has recently been included in the China's Action Plan of HIV Prevention and Control. To inform future PrEP implementation, this study is to identify barriers and facilitators of PrEP intention among MSM in China. Methods A cross-sectional survey was conducted among 300 MSM in Nanjing, Jiangsu Province in 2018. Demographic information, a 7-item high-risk behavior index, PrEP use intention, PrEP-related awareness and accessibility, and a 7-item public HIV stigma scale were included in the questionnaire. Bivariate and multivariate logistic regression analyses were conducted to identify factors associated with PrEP intention.
Introduction
Despite strengthened efforts on HIV prevention and control, new HIV infections continue to increase among men who have sex with men (MSM) in China. HIV prevalence among MSM populations ranged from 5.0-20% while incidence was reported between 1.6-6.6% [1 2] . Similar trends were also observed in other countries in South-East Asia [3] .
Pre-exposure prophylaxis (PrEP), where individuals at high risk for HIV take HIV antiretrovirals such as Truvada (tenofovir/emtricitabine) (TDF/FTC), is highly effective to prevent HIV acquisition [4] . Clinical trials demonstrated that daily oral TDF/FTC decreases HIV risk by up to 99% when adherence was high [4, 5] . In addition to evidence from clinical trials, a prospective cohort study in Australia showed that PrEP implementation was associated with rapid decline of HIV incidence among MSM at the population level [6] . A mathematical modeling study of Chinese MSM demonstrated that PrEP would be an important and cost-effective biomedical intervention if added to the existing HIV prevention programs in China [7] . Therefore, as a part of combination prevention approach, PrEP implementation has been included in the latest Five-Year Action Plan of HIV Prevention and Control by the Chinese government.
However, while some people with high risk behaviors in China had heard of PrEP, many might not be certain about the efficacy of PrEP due to accessibility issues and insufficient knowledge, and thus do not intend to use it [8] . Both MSM and medical care workers are often concerned with the relationship between high risk sexual behaviors and PrEP use [9, 10] . Individuals who engage in relatively high risk behaviors are more likely to use PrEP [11] . However, previous study also demonstrated that some high-risk individuals were not willing to use PrEP [12] . It is hence important to explore barriers of PrEP intention among these individuals. In addition, if assessing the risk of acquiring HIV is an indicator of prescribing PrEP by medical care workers, stigmatization might be perceived by those coming to the clinics for uptaking PrEP medicine since those who are suggested to use PrEP by the medical care workers are believed to have more risk to acquire HIV infection than others. In other words, those who are suggested to use PrEP might be judged by others that they have more promiscuous behaviours than others.
In addition to barriers such as insufficient knowledge, lack of prescribing providers, and concerns of side effects, HIV-related stigma is still often experienced by potential and current PrEP users. For example, since antiretrovirals is also used to treat HIV-infected people, PrEP users often have concerns that others may think that they are HIV positive or have socially stigmatized behaviors such as injection drug use, condomless sex and multiple sex partners [13, 14] . They might also be concerned that others may think they have an HIV-infected positive partner, which is stigmatized by the society [15, 16] .
At present, Truvada is in the process of applying the drug as an HIV prevention tool with the Chinese FDA. Once approved, PrEP programming and scale-up will likely be one of China's HIV prevention priorities. Therefore, in order to inform future PrEP prevention efforts, it is critical to identify factors associated with PrEP intention among Chinese MSM. The objective of this study is to identify barriers and facilitators of PrEP intention among MSM in China. 6 
Methods

Participants and procedures
Measures Background characteristics
Participants were asked about their socio-demographic characteristics including age, educational background, marital status, employment, income, and sexual orientation. Time of the latest HIV test was also asked.
Awareness, knowledge, accessibility and intention to use PrEP
Participants were explained the definition of PrEP in the informed consent. They 
Sexual risk index
We asked participants sexual risk behaviors during the last 6 months including, total number of male partners, total number of positive male partners, number of times having condomless receptive anal intercourse (CRAI) with any HIV status partner, number of times having condomless insertive anal intercourse (CIAI) with positive partners, whether they used amphetamines and poppers. Together with age, the 7-item screening index with a cutoff ( if score is 10 or greater, evaluate for PrEP or other intensive HIV prevention services; If score is 9 or less, provide indicated standard HIV prevention services had been developed [10] and used in prior studies to prioritize individuals for intensive HIV prevention efforts including PrEP [12] .
External HIV stigma
Public stigma is the attitudes or reaction that the general population has towards people who have a particular undesirable attribute, such as homosexuality or HIV infection [17] . In this study, public HIV stigma was measured by the 7-item subscale from the Chinese version of HIV and homosexuality related stigma scales [18] . The Background variables that were significant at the bivariate level (p <0.05) were adjusted in further multivariate analysis for factors related to PrEP intention.
Results were reported as odds ratios (OR) and adjusted odds ratios (aOR).
Results
Background characteristics and sex risk index score 
Multivariate correlates of PrEP intention
In multivariate analysis controlling for all significant variables in bivariate analysis, Beliefs that 'PrEP can prevent HIV if take as prescribed' (aOR=4.84, p <0.001), and 'PrEP can be scaled up in the community'(aOR=3.24, p <0.001) remained significantly associated with PrEP intention while concerns of side effect were negatively associated with PrEP intention (aOR=0.32, p =0.006) ( Table 3 ).
Discussion
Improving uptake of oral PrEP as a prevention measure for individuals at high risk of HIV has been challenging since it was first approved in 2012 in the US and other countries. While daily dosing of PrEP could result in significant reduction in HIV incidence and has been widely promoted in developed countries [4] , uptake of PrEP has been low despite increasing awareness [20] . In our study, nearly half of the participants never heard of PrEP as one of the approaches to prevent HIV. This estimate is much higher than that in the US where just 20% of MSM had never heard of PrEP [21] . In addition, compare to a 19.1% willingness to use oral PrEP in a study of MSM in Shanghai [22], acceptability of PrEP was much higher in our study.
However, the real-world effectiveness of oral PrEP would be determined by pilltaking behavior of the population at high risk for HIV. Although intention to use PrEP has increased, it may not necessarily translate to actual PrEP uptake. In another word, self-reported intentions and actual behaviors can be more or less disconnected in various circumstances [15] . For example, in the clinical trial study in Shanghai, actual uptake was only 2.5% compared to 19.1% of participants who said they were willing to use oral PrEP 
Concerns of side effects have been identified as one of the major reasons of not
willing to use PrEP among study participants, this was consistent with previous studies among Chinese MSM [26, 27] and MSM in other countries [28] . While there are some side effects when first starting the medication, such as nausea and frequent vomiting, they usually abate after two months into the regimen [4, 29] .
However, kidney function decline and bone mineral density decrease were also reported among long-term PrEP users in clinical trials [30, 31] . In addition, traditional Chinese beliefs that medicine is somewhat toxic, would also be a barrier for MSM to take medicine before illness occurs. As a part of China's national HIV/AIDS prevention strategy, PrEP is expected to be scaled up in the coming years.
Therefore, in addition to disseminate correct knowledge on the efficacy of PrEP, accurate drug safety information of potential short-term and long-term side effects as well as benefits of using PrEP, which may outweigh side effects, may improve uptake and adherence in the future.
PrEP has been suggested as the most cost-effective and promising way to decrease HIV incidence among at-risk MSM in previous modeling studies [32] . The Clinical Screening Index had been developed to be used to prioritize individuals for PrEP use and used by US CDC [10] . It was found that individuals who had engaged in high risk behavior were more likely to find PrEP acceptable than those who had not [25] .
Furthermore, willingness to use PrEP was also associated with perceived risk of acquiring HIV [33] . However, in a trial of PrEP use in the US, it was found that MSM with actual high risk behaviors reported low risk perception and declined to use PrEP [34] . Similarly in our study, high risk score was not significantly associated with PrEP intention. Therefore, to identify the gap between perceived high risk and 
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